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1.0 INTRODUCTION

The U.S. Air Force (USAF) Occupational and Enviroumental Health
Laboratory (OEHL) assigned Water and Air Research, Inc. (WAR) the task of
determining whether environmental contamination of groundwater and
surface water had resulted from waste handling and disposal at two ‘and-
fills on Richards-Gebaur Air Force Base (AFB), Missouri (Figure l).
Related tasks were to estimate the magnitude of contamination if coniam-
inants were found and to identify potenEial environmental consequences of
migrating pollutants. This study was performed within the context of the
Installation Restoration Program (IRP) as the Phase 1IB Field Investiga-
tion. The Phase I Records Search for Richards-Gebaur AFB was published
in March 1983 (Moccia et al., 1983)1,

WAR performed all field work during 22-27 May 1983. Field work included
well installation and development and collectioa of samples of ground-

water, surface water, and leachate. Laboratory analyses were completed
by 13 June 1983.

1.1 HISTURICAL SUMMARY

Richards-Gebaur AFB has served a variety of functions since it was
originally built as an auxiliary airport by Kansas City in 1941 (Moccia
et al., 1983). The Aerospace Defense Command (ADC) leased the airport in
1952 and the following year Kansas City transferred the property to the
U.S. Government. 3ince that time, Richards—Gebaur AFB has successively
been under the command of the ADC, the Air Force Communications Command
(AFCC), the Military Airlift Command (MAC), and the Air Force Reserve
(AFRES). Transfer of control of many of the airport functions to Kansas
City and a civilian contractor (Talley Services, Inc.) began in 1979. At
tiie time of the Phase I report, most of the real property had been leased

or sold (Figure 2).

During the USAF tenure at Ri.hards-Gebaur AFB, industrial activity

consisted of maintaining aircraft and ground support equipment. Wastes

lMoccia, D.M. et al., 1983, 1Installation Restoration Program Records
Search for Richards-Gebaur AFB, Missouri. Prepared for U.S. Air Force
AFESC/DEV, Tyndall AFB, Florida. Contract No. F08637-80-G0010-6S01.
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generated and disposed of as a result of this activity included oils,

fuels, solvents, cleaners, paint, photo chemicals, and pesticides,

Wastes generated at Richards-Gebaur AFB have been disposed of both in
on-base landfills and through the services of off-base contractors. The
two on-base landfills considered in this study were the South Landfill

aud the Northeast Landfill (Figure 3). According to the Phase I report,

—— dmang (- ] Ty _

the South Landfill was the main sanitary landfill from 1954 to 1956.

[APRNY

i Authorized use of the South Landfill continued until 1961, and
- intermittent, unauthorized use continued after 1961. Hazardous wastes
which may have beer disposed of at the South Landfill in small quantities

- include paint, thinners, strippers, solvents, and oils.

The Northeast Landfill was used continuously from 1961 to 1971, and
intermittent, unau’horized use continued after 1971. Wastes were
typicatly burned and buriad in trenches; although disposal of waste
paints and thinners by spreading on the land surface was also reported.
At present (Moccia et al., 1983), the Northeast Landfill has beer closed
by burial, but a portion of it is in use for open storage of construction
matetials,‘empr tanks, and over 400 containers (55, 30, and 5 gallon
sizes). According to a May 1983 USAF OEHL survey, 612 of the containers
were empty, and the remainder contained waste oil, hydraulic fluid, paint
solvent, and alkaline cleaners. Detailed results of this survey will be

published separately.

1.2 ANALYTICAL FARAMETERS

Constituents selected for analysis were based on information given in the

e

Phase I report for potentially hazardous wastes disposed of at the two
sites. At the Soqth.Landfill these wastes are: waste paint, thinners,
strippers, solvents, oils, and tar pot clean-out. At the Northeast
Landfill these wastes are: waste paint, thinners, and scrap metal. This'
information was supplemented by information received from base personnel
which indicated possible disposal of nickel-cadmium batteries at one or

both sites.
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The following is a list of constituents selected for analysis which
includes the basis for selection:

1. General groundwater contamination indicators (GWCI): pH,
specific conductance, dissolved organic carbon (DOC), and total
organic halogen (TOX). These are indicators of nonspecific
groundwater contamination. DOC and TOX can also be used to
indicate presence of chlorinated solvents and/or thinners.

2. Phenolics: these can be compcnents of strippers and tars.

3. Dissolved heavy metals: cadmium, chromium, copper, lead, and
nickel. These can be compcnents of paint pigments and
batteries.

4. 0il and grease: this is an indicator of contamination from
waste oils,

5. Purgeable organics: these can be components of waste solvents,

thinners, and strippers.

Dissolved organic carbon (DOC) and dissolved heavy metals were specified
to evaluate dissolved species which are more likely to migrate from a
site. The U.S. EPA (1983, p. xiv)? considers water to contain

dissolved species after it has been filtered through a 0.45 micron
mambrane filter. Filtration excludes the analysis of metallic ions or

organic molecules that have been adsorbed by colloidal particles.

1.3 PHASE II STUDY TEAM
The following employees of WAR participated in the investigation of the
two landfills at Richards-Gebaur AFB:

W.D. Adams, M.S., Project Manager and Hydrogeologist

J.H. Sullivan, Ph.D., Environmental Engineer

W.G. Thiess, M.S., Environmental Engineer

J.A. Steinberg, Ph.D., Environmental Engineer

R.D. Baker, B.S., Chemist

C.R. Fellows, M.S., Chemist

2y.S. EPA. 1983. Methods for Chemical Analysis of Water and Wastes.
EPA-600/4-79-020. Cincinnati, Ohio.
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Individuals from the Air Fcrce who provided assistance to WAR during this

study were:
Major Gary Fishburn, USAF OEHL, Program Manager, Phase II
Captain Robert J. Sarvaideo, USAF OEHL
Mr, Sam Mitchell, Richards-Gebaur AFB, Base Civil kngineer

Mr. John Hurd, Richards-Gebaur AFB, Civil Engineer



— wms MER I GNP

2.0 ENVIRONMENTAL SETTING

e et S SR Sk

et et b —{ O} L

!
=

Y
e b LAY o4




A e T

[RICH-GEB/AFB.1]2.1
12/28/83

2.0 ENVIKONMENTAL SETTING

Moccia et al, (1983) described the natural environment of Richards-Gebaur

AFB in some detail in the Phase [ report. This section contains excerpts

from that report on the climate, topography, geology, hydrology, and

hydrogeology.

2.1 CLIMATE
Climate in the Richards-Gebaur AFB areq is influenced by latitude and

inland location, modified by the inflow of warmer air from the southeas
and the Gulf of Mexico. Prevailing winds are from the south with a mean
annual wind speed of 9 knots. Average monthly temperatures range from
26°F in January to 78°F in July. Most precipitation falls in late
spring, early summer, and early fall; usually late fall and winter is the
driest period of the year, Average aﬁnuairpfecipitation is almost

37 inches, Evapotranspiration is approximateiy 5 inches greater than the

average annual precipitation.

2.2 TOPOGRAPHY AND PHYSIOGRAPHY
The study area is within the Osage Plains section of the central lowlands
physiographic province., 1t is an area of gently rolling terrain with low

overall relief, Land surface elevations at Richards~Gebaur AFB vary from
960 feet msl in the northeast.

2.3 GEOLOGY

Four formations outcrop at Richards~Gebaur AFB (Figure 4). From oldest
to youngest they are the Chanute Formation (shale), Iola Formation (lime-
stone), Lane Formation (shale), and Wyandotte Formation (limestone).
These are the four uppermost formations of the Pennsylvanian Kansas City
Group, a total of 11 formations which are alternately composed of 1
limestone or shale. The sedimentary sequence beneath the Kansas City

Group consists of cons<cutively older sedimentary rocks which rest upon a :

Precambrian granite base at a depth exceeding 2,500 feet.

' over 1,100 feet above mean sea level (msl) in the south to approximately
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Surface soils at Richards-Gebaur AFB consist chiefly of a thin layer of
loess over residuum derived from in-place weathering of underlying
limestone and shale. The veneer of loess, where present, is the result
of the deposition of windborne silt. Residual soils on the base are
predominantly clay and silty clay whose permeabilities are generally low,
on the order of 1.0 x 107® centimeters per second (cm/sec) or less.

Soil thickness varies from 2 to 15 feet. At the well sites downgradient
of the Northeast Landfill, the residual clay soils varied from 12.5 to

15.5 feet thick (Appendix A),

2.4 HYDROLOGY

2.4.1 Surface Water

Scope Creek is the main surface water feature at Richards~Gebaur AFB; it
receives drainage from both the South Landfill and the Northeast Landfill
(Figure 3). Scope Creek flows into Little Blue River which, in turn,
empties into the Missouri River about 20 miles north of the base

(Figure 1). Normal flow in Scope Creek is approximately 900 gallons per
minute (gpm) upstream of the wastewater treatment plant, but peak flows
during storm events may reach 3,000 gpm. During periods of low rainfall,

Scope Creek may be dry in its upper reaches.

Surface water from Scope Creek and Little blue River is not used for
public water supply, but Scope Creek at the railroad bridge northeast of
the base is popular with local children as a swimming area. Kansas City
draws its water from the Missouri River at a point well upstream of the
confluence of the Little Blue and Missouri Rivers. Other public water
supply intakes along the Missouri River are more than 50 miles downstream

of its confluence with the Little Blue River.

2.4.2 Groundwater
Groundwater in the Pennsylvanian strata beneath the base is highly
mineralized and contains 40,000 parts per million (ppm) or more :otal
dissolved solids. This saline water is probably ancient seawater

(connate water) incorporated in the sediments when they were deposited,

2-2
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Rainfall which seeps into the residual soils on the base may percolate
downward as far as the first low permeability rock boundary, at which
point the flow is directed downslope toward a line of discharge to the
nearest stream or pond. As discussed in Section 4.2, the present study's

data support this model of flow for the Northeast Landfill.

2-3
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3.0 FIELD PROGRAM

3.1 DESIGN

The field program for the Phase I1 study was designed to collect for
analysis water samples that would indicate whether contaminants were
migrating from the South Landfill or the Northeast Landfill. At each
site, the direction of both surface and sub;utface flow was assumed to be

toward Scope Creek, the nearest downslope body of surface water

~

(Figure 3).

Fill materials at the South Landfill extend to the wooded floodplain of
Scope Creek; therefore, groundwater containing contaminants leached from
the South Landfill were axpected to discharge to Scope Creek very close
to the edge of the landfill itself. It was thus possible to monitor
discharge from the South Landfill by sampling Scope Creek adjacent to the
landfill, and well installation in this area was unnecessary for this
study. Two surface water stations on Scope Creek were selected for this
site. One (S-1) was upstream of the site (for background data) and the
other (S-2) was downstream of the landfill. Since the Phase I report
mentioned a seep at the South Landfill, provision was also made for

collecting a leachate sample from the seep (L-1) (Figure 3).

Sampling stations at the Northeast Landfill included three monitoring
wells (NE-1, NE-2, and NE-3) (Figures 5 and 6), a surface water sample
from Scope Creek (S-3) (Figures 3 and 6), and provision for a leachate
sample if a seep were observed during the site visit. The monitoring
wells were included to sample groundwater flowing from the landfill
toward Scope Creek. The surface water sample station was selected

downstream of the Northeast Landfill at the base boundary.

3.2 IMPLEMENTATION
3.2.1 Monitor Well Installation

Monitor wells at the Northeast Landfill consisted of 4~inch [inside-
diameter (I.D.)] PVC casing and slotted pipe installed in boreholes which

penetrated the upper portion of the Chanute Formation. Flush-joint,
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threaded PVC casing and slctted pipe was used to avoid the necessity of
using PVC solvent cement, Well installation proceeded as follows:
1. A pilot~hole was drilied with 6-inch ho'low-stem augers.
Split-spoon samples were taken every t-fezt;
2. The pilot-hole was reamed with solid, continuous-flight, 12-inch
augers;
3. Flush-joint, threaded PVC casing and slotted pipe were placed in

the borehole after the auger3 wece removed. Slotted pipe

— @ owad WG N

extended from approximately S5-feet below land surface (BLS) to
the bottom of thz borehole;

4. The annular space was filled with fine~to-medium sand to above
the top of the slotted pipe, followed by approximately | foot of
bentonite pellets, and then by a sand-cement grout;

5. An iron protective casing (5-foot by 6-inches) was embedded in
the grout bafore it cured; and

6. Three well volumes were bailed from each well before sampling to
ensure that the sample was representative of water in the soil
surrounding each well and to ensure that the hydraulic
connection between the well and the soil would permit future
sampling, if any. WAR did not employ more elaborate well

‘ v+ development techniques since past experiences (Keirn, et al.,

b 1980, p. 2-4)3 has demonstrated the futility of extensive

development of wells installed in clay soils. One may expect

that the well will produce water, but it is unrealistic to

expect clear water.

Monitor well construction details are in Appendix A; monitor well

I locations are shown in Figures 5 &nd 6.

- 3.2.2 Sample Collection and Preservation

Groundwater samples were collected from each well after the wells had

been purged three times., A three-well-volume purge was selected because

of the slow recharge characteristics of wells NE-1 and NE-2. Samples
LT
b 3Keirn, M.A., et al., 1980. Environmental Survey of Alabama Army
- Ammunition Plant. U.S. Army Toxic and Hazardous Materials Agency Report
vt No. DRXTH-FS-CR-81104. Aberdeen Proving Ground, Maryland.
L -
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were collected with a PVC bailer in which no solvent cement was used.
The bailer was thoroughly rinsed with deionized water between wells,

However, the bailer was not given a solvent rinse between wells since

this practice could liberate plasticizers from the PVC and consequently
contaminate later samples. Each sample fraction was carefulily decanted
from the bailer into an appropriate container and then chilled. Table |
details sample volume and container type for the various analyses.

‘ . Surface water samples were collected from three stations on Scope Creek
as planned. However only one leachate sample was collected, since no
seep was observed at the Northeast Landfill. At each surface water or
leachate sampling station the water was less than 1 fcot deep;
consequently, these samples were collected by filling the sample
container for each fraction directly from the stream or seep while taking
care to exclude floating debris. The samples were chilled following

collection,

The various sample fractions were preserved according to the instructions

summarized in the QA/QC Plan (Appendix C), packed in ice, and traamsportea

to WAR's Gainesville, Florida laboratory. Metals and organic carbon
samples were filterea through a 0.45-amicron filter before acidification
to ensure that the analytical results would represent dissolved species
only. A duplicate set of samples was taken from well NE-3 for quality

( control purposes.

Some data were taken in the field and recorded on field data she~ts
(Appendix D). These data included pH, specific conductance, and

- temperature cof the sample collected at each station. Depth to water from
the top of the PVC.well casing was recorded for groundwater samples. In
the case of surface ;ater and leachate samples, the depth of the water
column and sample depths were recorded. Chain of custody forms

(Appendix E) were maintained for samples shipped to subcontractor

laboratories.
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4.0 RESULTS AND SIGNIFICANCE OF FINDINGS
4.1 RESULTS OF THE PHASE IIB STUDY

Table 2 summarizes the results of the analysis of samples collected at

Richards~Gebaur AFB during this study. These results may be compired to
Missouri Water Quality Standards which are alse included in Table 2.
Scope Creek is not classified by the Missouri Water Quality Standards;
consequently, only the General Criteria (10 CSR 20-7.031 (3)] apply to
Scope Creek4, These general criteria are stated as follows:
"General Criteria: The following water quality criteria shall be
applicable to all waters of the state at all times. The Clean Water
Commission will require all necessary and reasonable measures to
prevent water quality from being less than these minimum standards.
The waters of the state shall be:
A. Free from substances that will cause the formation of
putrescent or otherwise objectionable bottom deposits;
B. Free from oil, scum, and floating debris in sufficient
amounts to be unsightly or deleterious;
C. Free from materials that cause color, odor, or other
conditions in such degree as to create a nuisance.
D. Free from substances or conlitions that have a harmful effact

on human, animal, or aquatic life.”

Numeric criteria for the Little Blue River downstream of Scope Creek have
been included in Table 2 for comparison purposes. Only the parameters

studied in this report were excerpted.

Groundwater standards were included in Table 2 sinca Mr. Gordon Ackley4
of the Missouri DNR indicated that the residual clay soils at Richards-
Gebaur AFB would probably be considered an aquifer as defined by Missouri
regulations {10 CSR 20-7.031(1)] which state:
"Aquifer: A subsurface water~bearing bed or stratum of sand,
gravel, or bedrock which stores or transmits water in recoverable

quantities.”

aAckley. G. 1983, Personal Communication, Missouri Department of
Natural Resources, Jefferson City, Missouri. i

|
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It was Mr. Ackley's opinion that the state would consider any quantity of
groundwater in the study area a 'recoverable quantity" since useabla

sources of groundwater are scarce near Richards—Gebaur AFB.

Specific conductance is an indicator of the amount of dissolved, ionic
material in water. In 1962, the U.S. Public Health Service recommended
limit for dissolved solids in drinking water was 500 mg/l (American Water
Works Association, Inc., 1971, p. 41)3, Specific conductance of waters
containing 500 mg/l might be expected to range from 55C to 900 umho/cm.
The values of specific conductance in wells NE-1 through NE-3 are
relatively high (840 to 1,210 umho/cm) for freshwater and are indicative
of ionic constituents of landfill leachate other than the five metals
examined in this study. These ionic ccnstituents are not necessarily
hazardous. For example, sodium, chloride, calcium, and sulfate ions
typically make up a large proportion of the ionic constituents of

sanitary landfill leachate (Fenn, et al., 1977, p. 197)8,

Duplicate samples from Well NE-3 were used as a means of checking the
accuracy of the laboratory anaiyses. These samples were not identified
as duplicates to the analytical laboratories. Comparison of the

analytical results for these samples shows good precision {Table 2).

4,2 SIGNIFICANCE OF THE FINDINGS

The results of the analyses of water samples collected during this study
do not indicate the presence of significant environmental contamination
at either the Northeast Landfill or the South Landfill. However, the
concentrations of phenolics in the samples from L-1 and NE-3 exceed the

Missouri groundwater standards and may require some additional study

SAmerican Water Works Association, Inc. 1971. Water Quality and

Treatment, A Handbook of Public Water Supplies. McGraw-Hill Book
Company.

6Fenn, D., et al., 1977. Procedures Manual for Ground Water Monitoring
at Solid Waste Disposal Facilities. U.S. Environmental Protection
Agency Publication No. EPA/530/SW-611.
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(Tahle 2). The test for phenolics measures an entire class of compounds
without differentiating among the members of this c.ass. Some phenolics
occur naturally (Buikema, et al., 1979)7; wherzaas others (the 11 acid
extractable compounds) are among the compounds on the EPA priority

pollutant list (Table 3) and are primarily industrial contaminants.

— eesg WMN GEER WA

Groundwater from all three wells at the Northeast Landfill are slightly
more acidic than Missouri state standards (Table 2); however, a pH of
5.8 to 6.0 is not at all unusual for grouadwater from a water table

aquifer,

Field observations and measurements made in this study indicate that
groundwater in the residual clay soils at the Norhteast Landfill flows
horizontally toward Scope Creek. The sequence of materials (Appendix A)
there consists of unsaturated but moist soils overlying saturated soils
which in turn rest upon dry shale. The hydraulic gradient is downslope

toward Scope Creek as depicted in Figure 5.

The average linear velocity of groundwater at the Northeast Landfill is
generally low and may be estimated by an application of Darcy's Law
- (Freeze and Cherry, 1979)8 in the form of:
q=xI)/p
where: q = average linear velocity (M/SEC)
K = hydraulic conductivity (M/SEC)*
I = hydraulic gradient (dimensionless)
) 4

= porosity (dimensionless).

——— e e
—

By assuming: K = 1 x 1078 M/SEC (Moccia et al., 1983)

7Buike£;, A.L., Jr. et al., 1979. Phenolics in Aquatic Ecosystems:
A Selected Review of Recent Literature. Marine Envirommental Research.
2:87-179.

8Freeze, R.A. and J.A. Cherry. 1979. Groundwater. Prentice-Hall,
Inc., Englewood Cliffs, New Jersey, 604 pp.

*In older texts, K is sometimes called the coefficient of permeability.




. _...-L‘ 3

e~ ¢ wed el WNS ems aww

——

[RICH-CEB/AFB.1}4.4
12/30/83

1 = 0.0078 (Dervied from Figure 5)

p = 0.40 (Davis, 1969)9,
the average linear velocity of groundwater in soils at the Northeast
Landfill may be estimated as 6 millimeters per year. This, of course, is
remarkably slow, and it does not account for zones of higher permeability
like that encountered at well NE-3. A: that well, a 6-inch zone of chert
fragments in a silty clay matrix enhanced the recovery of well NE-3 such
that it would recover within l-hour after being bailed dry. Wells NE-]
and NE-2 took approximately ]2 to 24 hours to recover after being bailed
dry. Even so, it is unlikely that such zones would have a significant
rate of flow, As an example, the flow rate would have to increase by a
factor of 167 to exceed 1 meter per year; therefore, the given data
indicate that the overall rate of leachate migration at the Northeast

Landfill is much less than | meter per year.

4.3 NEW INFORMATION CONCERNING THE LOCATION OF THE NORTHEAST LANOFILL
In October 1983, Mr. John Hurd of the Richards-Gebaur AFB Civil
Engineering office provided USAS OEHL additional information regarding
the location of the trenches at the Northeast Landfill (Figure 6). The
trench locations in Figure 6 are basea upon interviews with two older
employees. According to Mr. hurdlo, these employees told him that

the Northeast Landtill consists solely of the three trenches aepicted in
Figure 6 and that it is not as large as Moccia, et al. (1983) reported

(Figures 3 and 5),

9pavis, S.N. 1969. Porosity and permeability of naturai materials.

In: R.J.M. DeWeist, ed. Flow Through Porous Media. Academic Press.
New York. pp. 53-8Y.

lOHutd, J. 1983. Personal Communication. Kichards-Gebaur AFE,
Missouri.
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5.0 ALTERNATIVE MEASURES

Three alternatives are possible for the sites investigated: (1) correct
the contamination; (2) conduct further monitoring to determine the need,

if any, of clean up; or (3) take no further action.

Alternative | is appropriate where there is clear indication that present
or future human or environmental problems will exist. The priority for
actions would depend on the magnitude of the threat and whether that

threat was current or future.

Alternative 2 is appropriate where insufficient evidence exists to place
a site in either the Alternative l or 3 categories. This alternative
should be utilized with care since there is some risk that delay could
allow contamination to spread and worsen the problem. The goal should be
to gather enough evidence in a timely manner to resolve the question of

whether or not the site should be cleaned up.

Alternative 3 is appropriate for sites where there is little, if any,
evidence to indicate that the site is or will ever be a source of signif-
icant contamination. This is a difficult decision in that one can never
be absolutely sure that no problem will ever exist at a site. However,
reasonable judgements must be made so that resources can be allocated to

sites that have the highest potential for environmental insult,

Data of the present study do not reveal the degree of contamination at
either site that would necessitate Alternative 1 actions. Since the Air
Force is in the process of returning portions of Richards-Gebaur AFB to
civilian control through lease or transfer, a limited program of further
monitoring (Alternative 2) is warranted. The primary goal of follow-up
monitoring should be to clarify the nature of the phenolics detected at
stattons L-1 (5 ug/l) and NE-3 (4 ug/l) and to monitor grouandwater in the
residual clays adjacent to the trenches shown in Figure 6. This would
require the installation of at least two additional wells at the

Northeast Landfill; these wells would be sampled for the same analyses

1
i
i
1
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performed in this study (Table 2). A lower priority in the followup work
would be to: (1) conduct additional testing at all sites to increase the
level of confidence in the technical data and (2) increase somewhat the
constituents included in the analytical testing to assure that the
elevatad levels of specific conductance are not indicative of toxic
materials not analyzed for in the preseant study (e.g., other priority

pollutant metals).
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' 6.0 CONCLUSIONS AND RECOMMENDATIONS
6.1 CONCLUSIONS
' There is evidence of low-level contamination of the groundwater and
surface water of Richards-Gebaur AFB at the two landfills examined in
I this study. However, this evidence is based upon parameters (phenolics
and specific conductance) which do not yield contaminant-specific
' information. The test for phenolics measures these compounds as a group
without determining specific compounds. Some phenolics occur naturally
I and are not of particular concern. However, ll man-made phenolics are
: included in the EPA list of priority pollutants (Table 3). Some of these
, were used in maintenance activities at Richards-Gebaur AFB (phenolic
' cleaners and paint strippers) (Moccia et al., 1983). Specific
, conductance measures the ability of a sample of water to conduct an
i electric current and consequently is an indirect measure of the amount of
dissolved materials in the sample. Specific conductance does not
l differentiate between hazardous and nonhazardous dissolved species.
6.2 RECOMMENDATIONS
l WAR recommends the following additional sampling and analyses program:
1. Resample stations L-1 and NE~3, and if the colorimetric test
l [EPA Method 420.2 (Table B-1)] for phenolics is positive,
analyze these samples for the 1l specific phenolics compounds on
l the priority pollutant list. This will clarify the origin
(natural or industrial) of the phenolics at these two stations.
' If phenolics of concern are detected, additional study should be
conducted to define the quantity and rate at which these
materials are or will be eatering Scope Creek.
" 2. Install two additional monitor wells adjacent to the trenches
shown in figure 6. These wells should be constructed following
'I the procedures outlined ia Section 3.2.1 after field verifying
the trench locations. Groundwater from these wells should be
T analyzed for the parameters listed in Table 2.
T
g 6-1
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Table 1. Preservation Methods for Water Samples Collected at Richards-Gebaur AFB, Missouri
Paramter Phase Cont ainer Preservation
X Water 4 oz Amber- hill to 4°C; no headspace
glass
0il and Grease Water 4 oz Amber— HCL to pH<2; (hill to 4°C
glass
Pheolics Water 4 oz Amber- Filter, then; HqPO, to pH<Q;
glass 1 gm CuSO,; hill to 4°C
Heavy Metals Water 1 Plastic Filter, then HNDj to pH<2; Chill to 4°C
Organic Carbon Water 2 0z Plastic  HySO, to pi<2; hill to 4°C
Purgeable Organics Water 2 oz Atvber- hill to 4°C; no headspace
glass
7-1
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Table 3. EPA List ¢f 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial Wastewaters
Percent Number of
of Industrial
Samp les* Categoriesk*

31 are purgzeable organics

1.2 5 Acrolein

2.7 io Acrylonitrile
29.1 25 Benzene
29.3 28 Toluene

16.7 24 Ethylbenzene

7.7 14 Carlbon tetrachloride

5.0 10 Chlorobenzene

6.5 16 1,2-Dichloroethane

10.2 25 1,1,1-Trichloroethane

1.4 8 1,1-Dichloroethane

7.7 17 1,1-Dichloroethylene

1.9 12 1,1,2-Trichloroethane

4,2 13 1,1,2,2~Tetrachloroethane
0.4 2 Chloroethane

1.5 1 2-Chloroethyl vinyl ether
40.2 28 Chloroform

2.1 5 1,2-Dichloropropane

1.0 5 1,3-Dichloropropene
34.2 25 Methylene chloride

1.9 6 Methyl chloride

n.1 1 Methyl bromide

1.9 12 Bromoform

4,3 17 Dichlorobromomethane

6.8 11 Trichlorofluoronethane
0.3 4 Dichlorodifluoromethane
2.5 15 Chlorodibromomethane

10.2 19 Tetrachloroethylene

10.5 21 Trichlo roethylene

0.2 2 Vinyl chloride

7.7 18 1,2-trans~-Dichloroethylene
0.1 2 bis (Chloromethyl) ether

46 are base/neutral extractable organic compounds
1,2-Dichlorobenzene
6.0 9 1,3~-Dichlorobenzene
1,4~Dichlorobenzene
0.5 5 Hexachloroethane
0.2 1 Hexachlorobutadiene
7-3
- — - { TR
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Table 3. EPA List of 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial Wastewa’ers
(Continued, Page 2 of 4)

Percent Number of
of Industrial
Samples* Categories¥*

1.1 7 Hexachlorobenzene
1.0 6 1,2,4-Trichlorobenzene
0.4 3 bis (2~Chloroethoxy) methane
10.6 18 Naphthalene
0.9 9 2-Chloronaphthalene
1.5 13 Isophorone
1.8 9 Nitrobenzere
1.1 3 2,4-Dinitrotoluene
1.5 9 2,6-Dinitrotoluene
0.04 1 4-Bromophenyl phenyl ether
41.9 29 bis (2-Ethylhexyl) phthalate
6.4 12 Di-n-octyl phthalate
5.8 15 Dimethyl phthalate
7.6 20 Diethyl phthalate
18.9 23 Di-n-butyl phthalate
5.7 11 Fluorene
7.2 12 Fluoranthene
5.1 9 Chrysene
7.8 14 Pyrene
10.6 16 Phenanthrene
Anthracene
2.3 6 Benzo(a)anthracene
1.6 6 Benzo(b)f luoranthene
1.8 6 Benzo{k)fluoranthene
3.2 8 Benzo(a)pyrene
0.8 4 Indeno(1,2,3~c,d)pvrene
0.2 4 Dibenzo(a,h)anthracene
0.6 7 Benzo(g,h,i)perylene
0.1 2 4-Chlorophenyl phenyl ether
0 0 3,3'~Dichlorobenzidine
0.2 4 Benzidine
1.1 4 bis(2-Chloroethyl) ether
0.8 7 1,2-Diphenylhydrazine
0.1 1 Hexachlorocyclopentadiene
1.2 5 N-Nitrosodiphenylamine
4.5 12 Acenaphthylene
4.2 14 Acenaphthene
8.5 13 Butyl benzyl phthalate

7-4
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Table 3. EPA List of 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial Wastewaters

(Continued, Page 3 of 4)

Percent Number of
of Industrial
Samples* Categoriegk*
0.1 1 N-Nitrosodimethylamine
0.1 2 N-Nitrosodi-n-propylamine
1.4 6 bis(2-Chloroisopropyl) ether
11 are acid extractable organic compounds
26.1 25 Phenol
2.3 11 2-Nitrophenol
2.2 9 4-Nitrophenol
1.6 6 2,4-Dinitrophenol
1.1 6 4,6-Dinitro-o~cresol
6.9 18 Pentachlorophenol
1.9 8 p—~Chloro-m-cresol
2.3 10 2-Chlorophenol
3.3 12 2,4-Dichlorophenol
4.6 12 2,4,6-Trichlorophenol
5.2 15 2,4-Dimethylphenol

26 are pesticides/PCBs

e & & e e

OCDO0OO0ODOOODDODLOLOOOODODOODO
O\NPP—UNNN'—g'—-memO\NJ—‘u
RN LS=ONWONNMDM~WUHNWESRRENDSW

-Endosulfan
~Endosulfan
Endosulfan sulfate
~BHC
-BHC
~-BHC
~BHC
Aldrin
Dieldrin
4,4'-DDE
4,4"-DDD
4,4'-DDT
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Chlordane
Toxaphene
Arochlor 1016
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Table 3. EPA List of 129 Priority Pollutants and the Relative Frequency
of these Materials in Industrial Wastewatersll
{Continued, Page 4 of 4)

Percent Nunmber of
of Industrial

Samples* Categories**
0.5 1 Aroclor 1221
0.9 2 Aroclor 1232
0.8 3 Aroclor 1242
0.6 2 Aroclor 1248
0.6 3 Aroclor 1254
0.5 1 Aroclor 1260

2,3,7,8-Tetrachlorodibenzo-
p-dioxin (TCDD)

13 are metals

18.1 20 Ant imony

19.9 19 Arsgenic

14,1 18 Beryllium

30.7 25 Cadsium

53.7 28 Chromium

55.5 28 Copper

43.8 27 Lead

16.5 20 Mercury

34.7 27 Nickel

18.9 21 Selenium

22.9 25 Silver

19.2 19 Thallium

54.6 28 Zinc
Miscellaneous

33.4 19 Total cyanides
Not available Asbestos (fibrous)
Not available Total phenols

1INRDC Consent Agreement and Committee Print 95-30. 1977. Data
Relating to H.R. 3199 (Clean Water Act of 1977). Committee on Public
Works and Transportation, 95th Congress, lst Session. Government
Printing Office. ’

*The percent of samples represents the number of times this compound was
found in all samples in which it was analyzed for divided by the total
as of 31 August 1978. Numbers of samples ranged from 2532 to 2998 with
the average being 2617,

*%A total of 32 industrial categories and subcategories were analyzed
for organics and 28 for metzis as of 31 August 1978,

7-6
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APPENDIX A
WELL LOGS
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Boring No. NE — |

Hole Size J2 gy X 25.7S" Slot_ ©.. 10"

Screen SizeMn, x L3.34' Mat'l Sp Yo PVC

Casing SizeHrtw X ¥-32' Mat'l Led HOPYC

. Geologist W.DD . ADAmS

Date Start 23MmMay 33
Contractor W.A.R./LAywE WeESE

Finish 24 maAy 83

SHEET L ofF L

Location Coordinates Rgw.. Loc..

Filter Materials F — M  Saad

Grout Type Sand CSmenT

Protective Casing B fr X bry ERow

Static Water Level .14 = Toc

Top of Well Elevation F6LR. b5 REL.

Orilles ©.73. HAZTPER Orill Type EmE-46 € 12Ty CFA
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3 .5-“1}} A " lo-ia crar, e Amne, BN (1o §/2) oL 4L
S FEL
o M 1515 |CLAT | AS ARG . eL |rase
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Boring No. NE - ’)\

Hole Size 127y x 9.5’ Slot ©.0oLO*

Screen Sizelzw x JA4 {9°Mat'] Sor 4o PVC

Casing SizeHpyx 7.20" Mat'lSey 4o Pve

Geologist W. D. Adamc

Date Start 24 may ®3 Finish 25 may 23

Contractor W. 4.R. /LAYNE WEST

Driller O. 3. HArRvER

SHEET___ 4 OF {4

Location Coordinates R=, } o.

Filter Materials__ F-m sanvd

Grout Type  Sawd  CemenT
Protective Casing S FX Loy TP ow
Static Water Level v .5 pr Toe

Top of Well Elevation 9bi.b2a R=Ew
Orill Type CmE &LE5 7+ 12 1w CFA

2

Depth SPT
Sketch (Feet) Sample Lithology USCS | (BL/FT)
o] CLAY |~ 57 ScT' & YF SD ST el | MA
g-q:?‘ MO R, BLACK, 25*/25/:;
S-La CLAV AS ABOVE m_‘r TRy |CL | 8
= == SOFT Y. DK GrAY (SY 3L
n sé Lo-13th CLAY, A: ABovE v ~ J LlY/y | CL |LU
g\g.:cc 4‘.5:‘4: . Ls 4 CeLavY YT v lLA.
Ben 1% [TBely 12%= 20 | SHALE | SANDY WRY, AoN- F saE |Resu | RFst
o e A T aRay { 7 §m W
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Boring No. HNE -3

s e e gy £ S, i ot

SHEET 1

Hole Size J2rwx 20.5° Slot 0.0 iow

OF

Location Coordinates R= Lo~

Screen Size 4y x 14-,22' Mat'1 &y 4OPye

‘Filter Materials

Casing Sizeeyx

B

Mat'13epw yo'PY

E-M_ Sawd

Grout Type

Geologist W. D. ApAms

Sand Cemsnt

Date Start 25 May 3 Finish 25 may 33
Contractor W.A. R, /anue: Wes

Protective Casing S5 Fr x lerw

Static Water Level

5.9 TOc

Top of Well Elevation FLS.4b £+ R

Oriller O F. Harper Orill Type emg -4& = 12y CEAQ
Depth SPT_]
Sketch (Feet) Sample Litholoqy USCS | (BL/FT)
& 1Y% |[Roan MATEZ TALS. CLAY & GRAVEL | NA | NA
' L' C—L-A‘f ~iY, Sor g YF oS SoFT) 8L
T 5 Pre C:"‘o MOJ..ST- Buack (8Y 2.5, 1)
R la. c A X .
i); & JElilag £-6Y4 cuijs AROVE ) STTFF) mosT, ¢t ¥
St BRI covet e G Ry (2.5 5/2) MevT
e RR YEL (LRYR 5/7)
D e R 10-1iY | L1o-104
R el B A L CLAY AS ARovE CARR-CL | 11
NG A ok ’
NN IS A MLOYy -1l CLAY ~ T ST AwE. jeL
RN D)~ LOo% cHERT FRAGS,
A MRS IR SOPT’) SATURATED, (Lo [a)
RS 1L~ 11y CLAT ~ &, Srevere |Cor RESL
Ifh e No STLFF) SA7eaisd, ppy, | CH
- K 20.5 c BL GRAT 4 Ren BRM.
5~ 15R | QLAY ~EY ST avF S, A HERT NA | RRs
&5, SOFT) SAT {ateD |
6‘Rﬁbk~c\ W S& “M v
Newn - FLSSLE e,m*bz»(, ~ ‘)
FrariE . ) BRT LT SRAY
20 - 2vA_ | SUALE SandY, Fraswe BRY LT
< : )
&, (7.5 YR N 7)
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LABORATORY METHODS




[RICH-GEB/AFB.1]AFP-B.]

l 12/30/83

APPENDIX B
LABORATORY METHUDS

B.l ANALYTICAL KATIONALE
Table B-1 cites methods usead to obtain chemical data duriung this

] investigation. All methods used in this study were U.S. Environmental
Protection Agency (EPA) approved methods. Quality assurance and quality

control (QA/QC) techniques are described in Appendix C.
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Table B-1. Analytical Chemistry Methods for Water Samples,
Richards-Cebaur AFB, Missouri

Parameter Method Reference
pE EPA 150.1 1
Specific Conductance* EPA 120.1 1
Temperature* *  EPA 170.1 1
Organic Carbon EPA 415.1 1
Total Organic Halide EPA 450.1 2

0il and Grease EPA 413.1 1
Phenolics** EPA 420.2 1
Cadmium EPA 213.2 1
Chromium EPA 218.2 1
Copper : EPA 220.2 1

Lead EPA 239.2 1
Nickel EPA 249.2 1
Purgeable organics*** EPA 624 3

1EPA "Methods for Chemical Analysis of Water and Wastes," March

1979-~Met hod number.

2interim Method, November 1980, EMSL, Physical and Chemical Methods
Branch, Cincinnati, Ohio 45268.

3EPA "Methods for Organic Chemical Analysis of Municipal & Industrial
Wastewater," July 1982-Method number.

*Performed at the time of sample collection.

**EPA Method 420.2 will not detect 2,4~dinitropheﬁol, 2-methyl~4,
b-dinitrophenol, or 4-nitrophenol. This method may or may not detect
2,4-dimethylphenol.

***0f the 31 purgeable organics covered by this method, a detection limit
of <lU ug/l has been determined for all except bromomethane,
chloroethane, 2-chloroethylvinyl ether, chloromethane,
1,2-dichlorobenzene, 1,3-dichlorobenzene, l,4-dichlorobenzene,
¢is-l,3-dichloropropane, trichlorofluoromethane, and vinyl chloride.
Section 14, Method Performance, states in 14.3, "The U.S.E.P.A. is in
the process of couducting an interlaboratory method study to fully
define the performance of this method."
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\
\ APPENDIX C
\ QA/QC PLAN
\ C.] ANALYTICAL QUALITY CONTROL
Accuracy of analytical techniques is assured by strict aanerence to the
— ] referenced methods (see Table B~l)., Integrity and representativeness of

the sample is assured by the sampling procedures described in
Section C-2, below. A check on analytical quality control is provided

! ‘ for by duplicating a minim.m of ]JU percent of the samples in each
analysis lot. This was accomplishea at Richards-Gebaur AFB by sampling
one of the seven stations (Well Nk-3) in duplicate and duplicating
analyses for that station. Duplicate samples are labelled in such a way
that the analytical laboratory cannot identify them., Results of

duplicate analyses are showan in Table 2.

C.2 SAMPLING INSTRUCTIONS FOR KICHAKDS-GEBAUR AFB

C.2.1 Metals
Metal samples from the wells should be from the first bailer (IL),

- Bottle should be filled to very top if dissolved metals are desired and

"filtration is not performed immediately.

Filtration should be as follows:

[ S 3

1. Glass fiber filter should be rinsed with 20-30 ml of 0.5

i
I
I rinse.
T

r N HNO3 after being placed in suction apparatus. Discard
: 2. Rinse filter with 20-30 ml of sample. Discard rinse.
3. Filter sample and return to bottle after the bottle has been
Lol rinsed with de~ionized water.
r t PN 4. For membrane filtration, place filter in apparatus with gridded
;; - side up and follow steps 1-3. Preserve with conc. HNOj3
afterwards.

5. Samples must be filtered through the 0.45u filter for analytes
to be considered dissolved. Filtration through a glass fiber

!
‘ ' filter reduces "binding" of the membrane filter but may not be
‘ needed for samples with little turbidity.

il' -
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Preserve metal samples with 2 ml of HNO3y per liter (after filtration
for dissolved metals), mix and check pH by pouring small amount on pH
test strip. pH should be less than 2; add more HNO3 if necessary.

Refrigeration is not necessary.

C.2.2 Oil ana Grease

Sample bottle should be filled to bottom of threaded neck or close to it.
Do not fill to top. Bottles are clear glass Mason jars, markea “G",

Preserved with conc, HCI and refrigeration (Eﬁ'C).

C.2.3 Purgeable Urgzanics

This sample should come from the first aliquot of a bailer. Try to
prevent excess turbulence (e.g., bubbling) when filling these bottles, as
the analytes will be volatilized and lost. Angle bottle and pour water
down the side. Fill bottle to an inverted meniscus and cap immediately.
A small dimple (corvex) in the top of the septum indicates that the
bottle is properly filled. There should be no air bubbles present in the
bottle. The caps to these bottles are rather weak, but don't be afraid
to crank them down tight, as extra caps have been provided. Bottles are

amber glass, marked "V", Preservation is by refrigeration.

c.2.4 TOX
The same procedure as for purgeable organics, except caps are
polypropylene-lined and there will be no septum with a dimple. Bottles

are amber glass, marked "J". Refrigerate.

C.2.5 Phenolics
Bottles should be filled leaving 5-10 ml space in neck for spiking
purposes. Bottles are amber glass, marked "p". Preserve with 1 ml of

CuSO,, solution. Disposable glass pipets provided are 2 ml volume, so

-use~about half the volume of the pipet. Preserve also with conc.

H3PO, using disposable glass pipets. Refrigerate.

. 7. . Ayf.f‘ﬁiﬁ!
IR
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c.2.6 TOC

Bottle may be cowpletely filled, as it will be subsequently filtered for
dissolved organic carbon. Follow same procedure as for the metals
samples, except final preservation is witn conc. H;80; and

refrigeration. Bottles are 8 oz. plast.c.
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RICHARDS-GEBAIR AFB FIELD SAMPLE SHEET

Water and Air Research, Inc.

6821 S.W. Archer Road
P.0. Box 1121
Gainesville, FL 32602
Phone:  904/372-1500

Sanpling Site/Well No.:

Sampling Location Description:

=1

{RIQHGEB/AFB. 1 JFLD/SAMP. ]

Project:

5/12/83

WET, )AS

Project No.:

Contract No.:

Date: Va2 /;

3

Time: (v .0

roundwater Sarples

Height of water

Surface Water and Sediment Sanples

Total Depch ? R TN

Sample Depth(s) < wefn

Ry

H g €.+
Sp. cond. h‘c Sp. cod. _§5 x \p at 1£ 57°c
. Shiip
Condocicar— Parameters to Preservation 'Ca;:a"gx
Savple No. Container be Analvzed Method No.
Water Samples
G d 1qt. glass  Oil & Grease Hal to pi2atc [PITF
oz :
P2 ip. glass Phenols HyPO, to ;ﬂﬁ,"’:‘
1 gm of QuS0Og,,4°C
Q 24 1 . plastic Heavy Metals HNOj to pHC2,4°C
J1H )15 8oz glass (2) TX @iill to 4°C
T29% 8 oz. plastic  TOC Chill to 4°C Y
295 o%. plastic Fato:; 1o PHLL
2 oz. glass Purgeables till to 4°C

Comments and additional ocbservations: \:.v Flyw/ /4| < Cs'\ hoewn
\

ol \1. I\‘
!
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RICHARDS-GERAUR AFB FIELD SAMPLE SHEET

Water and Air Research, Inc. Project:

6821 S.W. Archer Road Project No.:

P.0. Box 1121 Contract No.:
Gainesville, FL 32602 Date: 5 /24/¢3
Phane: 904/372-1500 Time: 13 )y

Sampling Site/Well No.: S
Sampling Location Description:

Surface Water and Sediment Samples

Total Depth & ¢ 1., ¢

Sample Depth(s)/ <\ - ~ac e

pH £d
Sp. cond. at °C Sp. cond. S x\(Q at {9 °c
. . SAIALE
COJ"&-LM’—P Parameters to Preservation @ma{-{mr
Sampie No. Container be Analyzed Method No.
Water Samples
‘% 1 : i . l [ 4
(- qt. glass Oil & Grease HCl to pH<2,4°C 7
Boz-
P 4 e, glass Phenols HyPO, to ;iK{':f
1 gm of QuS0,,4°C
Y - 1! 1 1 plastic Heavy Metals HNOy to pH<2,4°C
RIERINA 8 oz. glass (2) TX thill to 4°C
C » . .
T2 1 J 8 oz. plastic  TOC &Lal%'tqo_p&?(i‘<z Y
2 oz. glass Purgeables Qhill to 4°C

Comments and additional observations: C . vive 5,104 c\\ Cly o iz e G S
7 RSk

ab L)elyey, S
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RICHARDS~GEBAUR AFB FIELD SAMPLE SHEET WoT VA D
Water and Air Research, Inc. Project:
6821 S.W. Archer Road Project Vo.:
P.0. Box 1121 Contract No.:
Gainesville, FL 32602 Date: {/2c/53
Phone:  904/372-1500 Time: 193 C SUNNY

Sampling Site/Mell No.: L -1

Sampling Location Description: Sourin LANDEILS — =W CWATVE

Grourdwater Samples

Surface Water and Sediment Samples

water surface Total Depth 2L [h(l.ad
Height of water Sample Depth(s) SUA/‘CQ—LL. o
i i 5.9
Sp. cond. k'c Sp. cond. ¢4 A 1D aaly °c
. o~ , SAMPLE
Cmiw Parameters to Preservation £, sarner
Savele No. Container be Analyzed Method .
Water Samples
1 qt. glass ~ Oil & Grease HCl to pH<2, 6'
ot
Q..! -hng glass ¥ Phenols H3P04to;ii<z' {L_HZ‘?
1 gm of CuSO,;4°C
Y -5 11 plastic 7 Heavy Metals HNOy to {H<2,4°C
) 4 8 oz. glass (2)-  TOX ill to 4°C
2 ic
T 2 8 oz. plastic * TOC &;‘u.,t-ﬁ’n 4? Gz
! ] 2 oz. glass  Purgeables Qiill to 4°C i/

Comments arxi additional observations: (;1‘ L))’y ikl‘ p_‘-\ \w‘,«l v /7 ?.0 uu,/

u-'n-"’m/.i‘rvn«em.‘ ’lv\ T rr‘{.ﬂtnrl 15 l—n/r"we Qenwk'f/

.4 Yoo clahun Lo+ JN.BHLIJ \ALM\L/ haogo »’«(£ /

420 € wve gove’ b pmanc !—nme/ eached 9.0 nller 223 vy,
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RICHARDS-GEBALR AFB FIELD SAMPLE SHEET

Water and Air Research, Inc.
6821 S.W. Archer Road

P.0. Box 1121

Gainesville, FL 32602
Phone: 904/372-1500

Sempling Site/Well No.: \n/ |

Sampling Location Description: 4. . )\

Project:

Project No.:

Contract No.:

Date: §/3¢/<

Time:

Coay ¥l o

Evinn oo te
v

Groundwater Samples

Surface Water and Sediment Samples

Depth to water surface 1O° 1‘7; " TT¢  Tota th
Height of water colum Sample Depth(s -
M_ o & pH ~.
Sp. cond. (4§ X\(O at\3. |\ °C Sp. ‘cond. ac\c
Can*m.uf - Parameters to Preservation m
Sarmpte—toe Container be Analyzed Method No.
Water Samples
1 qt. glass 01l & Grease HCl to pH<2,4°C
L&_ 42[: zElass Phencls H3PO, to pH(AL,{- _{ﬂm
1 gm of QuSO,,4°C
hf \ 0 } 1 1 plastic Reavy Metals HNO3 to pH<2,4°C |
.[ ‘ . ! S 8 oz. glass (2) TOX (ill o 4°C
T 2% 7 8 oz. plastic TOoC g‘i&f’#%ﬂa— \4/
2 oz. glas:q Purgeables Ghill to 4°C

Comments and additional observations:
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RICHARDS-GEBALR AFB FIELD SAMPLE SHEET

Water and Air Research, Inc.
6821 S.W. Archer Road

P.0. Box 1121

Gainesville, FL 32602
Phone: 904/372-1500

Sanpling Site/Well No.: W/ 2L
Sampling Location Description: A, dt's weil

Project:
Project No.:
Contract No.:

Date: /2 ¢/
Time: _tyo

Groundwater Samples

'
Depth to witer surface \§ |10 TU(

Height of water colum

o~

¥

Sample Depth(s) \

22! & p
Sp.cod. F3 Xt atl2.&°C Sp. cond. at \:
. AfpLE
Cortoinar Parameters to Preservation .éaﬁcﬁ,;}-?"-
Sawie No. Container be Analvzed Method No.
Water Sanples
ﬂ.flnﬁ:{' 1 qt. glass Oil & Grease HCl to pH<2,4°C _
- Bo
P p) e glass Phenols HaPO, to ;iKZ,H. f‘flrz t
1 gm of CuS0,,4°C
) | q 1 1 plastic Heavy Metals HNO4 to pH<2,4°C
‘J 7 ,J 7 8 oz. glass (2) TX Chill to 4°C
T295 8 oz. plastic TOC Chill to 4°C )
- P Hota, TP PHLL _—L—
2 oz. glass Purgesbles thill to 4°C

Comments and additional observations: ¥ WLI‘

VC(.O\.’bvi(/ Ao vin

Yale

‘Al'u( hc,‘-— QA('L/
4

Lb\q.'\\qp‘

DM r e Mg
J

/

D-5
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C e A.Am:&j'r ﬁ



i

}

{RIO+GEB/AFB.1 JFLD/SAMP.

| |

' 5/12/83
|

|

RICHARDS-GEBAIR AFB FTELD SAMPLE SHEET

Water and Air Research, Inc. Project:

6821 S.W. Archer Road Project No.:

P.0. Box 1121 Contract No.:

Gainesville, FL 32602 Date: &fz2¢ /¢
1 Phone:  904/372-1500 Time: (o'

Sampling Site/Well No.: W/ 3
Sampling Location Description: W e\ Ve vt i kO
. J

~

Grourdwater Samples Surface Water and Sediment Samples

L 4
Depth to water surface _ 5 ' 11'/; " Toc  Total Depth

Height of water colum Sample Depth(s)

M_ T & s \

Sp. cond. {5 X[ at\3 2 °C Sp. cond. 57 ¥ X3 athﬁq

. ) SimerLE

Co,}‘,,_u,r- Parameters to Preservation Sontazaern
* No. Container be Analyzed Method No.
Water Samples
- l qt. glass 0il & Crease HCl to pH<2,4°C

. . — . —

‘ E _C_7 -qu glass Phenols HqP0, to pi{(tj‘ (‘f {3 2

! I 1 gm of CuS0,,4°C

¥

t 3 Yi( 11 plastic Heavy Metals HNO3 to H<2,4°C .

‘ T R C 8 oz. glass (2) TX thill to 4°C

g 8 oz. plasti TOC (hill to 4°C
- C < oz. plastic ch’gm'?*“z
: .. \/ 5-£ \/(’ 2 oz. glass Purgeables thill to 4°C E/
Coments and additional observations:

i

|

T

P
! !
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RICHARDS-GEBAIR AFB FIELD SAMPLE SHEET

Water and Air Research, Inc.

6821 S.W. Archer Road
P.0O. Box 112}
Gainesville, FL. 32602
Phone:  904/372-1500

Sampling Site/Well No.:

w3 On?

Project:

Project No.:

Contract No.:

Date: )25/

Time: LS 457¢

Sampling Location Description: w/ v |\ jap v e< b o gl
: J

Grourdwater Samples

Surface Water and Sediment Samples

Depth to water surface Total Depth
Height of water colum Sample Depth(s)
m pH
Sp. cord. at ‘C Sp. cond. at *C
' SAMPLE
Coitoerier Parameters to Preservation feptaines
Sample No. Container be Analyzed Method No.
Water Samples
1 qt. glass 0il & Grease HCl to pH<2,4°C
Z oz .
S‘ 3 ogt. glass Phenols H4PO, to pﬂg‘,f {93
1 gm of QJSOQ,Q.C
Q C" 1 I plastic Heavy Metals HNOj to pH<2,4°C
d3 ) H 8 oz. glass (2) TCX Ghill to 4°C
T2S% 8 oz. plastic TOC hill to 4°C |
- H 843, vo pHEL — 1T
V2 v=> 2 oz. glass Purgeables Ghill to 4°C

Comments arxd additional observations:

D-7




P P—— e e

l 2 M 6
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‘ RICHARDS~CEBAIR AFB FIELD SAMPLE SHEET
. Water and Air Research, Inc. Project:
6821 S.W. Archer Road Project No.:
P.O. Box 1121 Contract No.:
Gainesville, FL. 32602 Date:
Phone:  904/372-1500 Time: 1130
Sampling Site/Mell Bo.: 2. '3
; Sampling Location Description: (A /., W“A i, ', »
{ . 7
Grourdwater Sarples Surface Water and Sediment Samples
Depth to water surface Total Depth Lo s by«
Height of water colum _ Sample Depth(s) <& ¢iay fuq-e
pH pH £.C
Sp. cond. at °C Sp. cond. 2. FS at ~3.5°°C
Parameters to Preservation Container
le No. Container be Analyzed Method No.
) Water Samples
'_‘1 ' - !‘f , q ﬂ 1 qt. glass 0il & Grease HCl to pH<2,4°C o)
b * = 3y
. SETSE Phemls Hypo, o pit¥ T G
(T Lrdrgfoe 1 gm of CuS0,4°C
‘ 4
; 11plastic  Heavy Metals moy to pz,ec Y 12
I 8 oz. glass (2) TOX (ill to 4°C J-19 -2
R — —l= =
‘ 8 oz. plastic  TOC il to 4° 292
- v Pt R gk, T22

2 oz. glass Purgeables thill to 4°C IZA

Comments and additional observations: T[\ ‘\’]J« C“L‘L«mu - F“ 4.c L'"{Ak"q'dz‘
1 ulr 2295 .92 Al =90 ; diapaed
- e — <%
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water and Air Research, Inc.
6821 S.W. Archer Road

P.O. Box 1121

Gainesville, Florida 32602
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APPENDIX F
SAFETY PLAM

F.l GENERAL

The safety plan presented herein gives guidelines for basic safety
procedures and equipment utilized by Water and Air HResearch, Inc. (WAK)
during the course of TkP Phase Il surveys. Samples collected during
Phase II1 surveys are typically envirommental water and sediment samples
as opposed to hazaraous waste samples, and normally do not require
unusual levels of personnel protection. Detailed procedures ana equip-
ment required to minimize exposure to specific hazardous wastes or
conditions requiring higher levels of protection are beyond the scope of
this plan. References are provided from which waste-specific information

on equipment and procedures can be obtainea on a case-by-case basis.

F.2 INFORMATION REVIEW

Prior to initiating Phase Il survey field work, the Phase 1 records
search is reviewed in detail to identify hazardous wastes or conditions
that may be encountered at each site. Available toxilogical data on
materials suspected of being present at the sites is reviewed to deter-
mine if the base level of personnel protection outlined in Section 4.0 is
adequate, Hazards such as the presence of highly toxic or incompatible
chemicals, toxic gases, radioactive material, or explosives may require
more extensive precautionary measures than the base level of protection.
Safety hazards requiring special attention are addressed on an individual
basis using appropriate assessment methodology, and equipment and

procedure tecommendations given in the EPA Field Health and Safety Manual

(EPA, 1980) and the EPA Safety Manual for Hazardous Waste Site Investi

gations (EPA, 1979). Hazardous conditions can be clarified or confirmed
on preliminary site visits,
F.3 MEDICAL MONITORING PROGRAM

The person responsible for Phase II survey field work will determine

" whether a medical monitoring program is necessary, based on results of

the information review., If hazard levels are judged high enough to
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waraant this procedure, all field personnel will participate in a medical
monitoring program. Guidelines for the program are given in Appendix I

of the EPA Field health ana Safety Manual (EPA, 1930).

F.4 FIELD PEKSONNEL INUOCTRINATION

All fiela personnel will be informed by the project field supervisor of
required safety equipment and procedures prior to on-site work. Subjects
covered will include personal safety gear, general and site-specific

safety procedures, and incident notification procedures,

F.5 PEKSONNEL PROTECTIUN GEAR
The following items will be provided on-site for all field personnel:
o Tyvek¥ Disposable Coveralls
o Rubber Boots
o Rubber Gloves
o Hard Hats

o Eye Protection (safety glasses or face shielas)

Hearing protection (disposable ear plugs) will be provided for all work
in vicinity of the flight line or other noise hazaras. Cartridge-type
respirators will be available on-site for protection against inhalat ion
of dust or vapors, If strong vapors are encountered, respirators will be
utilized to facilitate evacuation of personnel and equipment from the

site until the situation can be assessed or corrected.

Personnel equipment described above will offer adequate protection for
most situations encountered during the course of Phase II survey field
work. When conditions are identifiea that require a higher level of

personel]l protection, the EPA Safety Manual for Hazardous Waste Site

Investigations will be referred to for guidance.

-

F.6 SAFETY PROCEDURES
Hard hats and eye protection will be worn when appropriate, as directed

by the project field supervisor. Protective clothing (boots, gloves,
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and coveralls) will be worn at all times while working on site,

Coveralls will be changed a minimum of once daily.

The project field supervisor will consult with the Base Environmental
Coordinator or other responsible contact regarding site-specific hazards
prior to entering sites. Special procedures for entering and working at
particular sites will be clarified and conveyed to all field personnel.
Examnples of areas requiring strict pracedures are active runways or

taxiways, fuel handling or storage areas, and secure areas,

Prior to any drilling or digging on the sites, USAF Form 103 must be
routed to all applicable base organizations for a clearance review,
Circulation of this form is required to avoid contact with underground or
overhead utilities, conflict with base activities, or breaches of

security.

Additional safety procedures will be implemented if warranted by the
informat ion review or conditions encountered at the site. Site-specific
safety procedures will be based on guidelines given in the LPA Field
Health and Safety Manual and the EPA Safety Manual for Hazardous Waste

Site Investigations.

F.7 INCIDENT/ACCIDENT NOTIFICATION PROCEDURES
As a minimum, the following emergency phone numbers should be avaiable
on-site:

1. Ambulance or medical assistance,

2. Base fire department (or other if off-site), and

3. USAF contact for project.

After contacting appropriate emergency services, or in non-emergency
incidents, the USAF project contact should be notified of the incident or
accident so that it can be dealt with according to base policies and

procedures.
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APPENDIX G ~ AGENCY CONTACT LIST

Mr. Gordon Ackley, Missouri Department of Natural Resources, Jefferson

City, Missouri, Telephone (314) 751-3241,

Mr. Rich George, Missouri Department of Natural Kesources, Jefferson
City, Missouri. Telephone (314) 751-3241,
Mr. John Howland, Missouri Department of Natural Resources, Jefferson

City, Missouri. Telephone (314) 751-3241,
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